Most bacteria are an uncultured lot. When taken from their environment, the vast majority won't grow on petri dishes, leaving us in the dark about their identity. Some seem to need ingredients only found in their native surroundings, while others grow in places with physical and chemical conditions that are not easily replicated in the laboratory. Thus, cultivating the complete microbiome has been a long-standing challenge.
The recent shift in thinking about bacteria as our commensal partners rather than as agents of disease, as well as their use for sourcing natural compounds and tools for biotechnology, most notably CRISPR/Cas9, has reignited interest in the members of this dark microbiome. Technological advances allow not only the cultivation of new bacterial species, but also analysis of uncultivable ones via genome sequencing of environmental samples, an approach that provides a wealth of information about their properties. For instance, the successful growth of uncultured soil bacteria producing a new class of antibiotics made waves beyond the scientific community a couple of years ago, as it suggested a yet untapped source of molecules that could alleviate the threat of antibiotic resistance (Ling et al., 2015) . Uncultured bacteria again took center stage earlier this year, when mining of archaeal genomes from groundwater and soil uncovered components for new types of CRISPR/Cas9 systems (Burstein et al., 2017) .
Beyond soil, marine environments beckon with an array of exotic bioactive compounds generated by microbes. Life in unlikely places, such as the inside of sea sponges, prompts these symbiotic bacteria to produce abundant secondary metabolites (Lackner et al., 2017) , some of which have been already tapped for development of drugs targeting diseases from cancer to diabetes. These compounds can be exceptionally complex (Sardar and Schmidt, 2016) , and deciphering their biosynthetic pathways brings a reward of its own, as shown by the recent characterization of enzymes involved in post-translational modifications of a potent bacterial toxin (Freeman et al., 2012 (Freeman et al., , 2017 . Its diverse chemical modifications are achieved by a set of only seven enzymes, whose capabilities to rearrange protein structures provides inspiration for new engineering tools.
Exploration of uncultured bacteria also fueled fundamental biological discoveries. Most recently, analysis of dozens of cyanobacteria genomes informed one of the major events in life history, the oxygenation of Earth's atmosphere (Soo et al., 2017) . Long thought to be dependent on the evolution and thriving of photosynthetic bacteria, the timing and sequence of the events leading to this extraordinary process have been uncertain. Mapping the phylogenetic relationships among cyanobacteria to the presence of photosynthesis machinery genes in their genomes showed that they acquired the ability to photosynthesize relatively late in their evolution, and that horizontal gene transfer may have played a role in distributing the metabolic capabilities among the cyanobacterial families.
These early peeks into the dark microbiome indicate a fertile ground for drug and tool prospecting and open new routes for exploring the natural world. As new analytic approaches arise, the field seems to be poised for new exciting discoveries.
